PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 1 0-055027 

(43)Date of publication of application : 24.02.1998 



(51)Int.CI. 


G03B 


21/00 




G02B 


3/00 




G02B 


27/28 




G02F 


1/13 



(21 Application number : 08-229382 
(22)Date of filing : 1 2.08.1 996 



(71 Applicant : FUJI XEROX CO LTD 
(72)Inventor : HAMADA TSUTOMU 
SAKASAI KAZUHIRO 
KOBAYASHI KENICHI 
FUJIMAGARI KEIJI 



(54) PROJECTION TYPE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device 
capable of performing time division display and displaying a 
picture with high resolution by simple constitution without 
lowering the transmissivity of light and contrast even when 
an optical modulation element having a small number of 
picture elements is used in the case of displaying the 
picture by dividing the picture of one frame into plural fields. 

SOLUTION: A microlens array 5 is arranged on an optical 
path leading to a projection lens 7 from the optical 
modulation element 3, and one convex lens is formed 
corresponding to four picture elements of the optical 
modulation element 3. An image forming optical system 4 is 
arranged to make the light from the element 3 incident on a 
corresponding microlens. An actuator 6 moves or vibrates 
the microlens array 5 in horizontal and vertical directions 
orthogonal to the optical axis of the light made incident on 
the microlens array 5. 
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(57) [g*j] 

cum] **rattx 1 7 \s-i±<Dmm&imL? * -;u f 

3te©#ttifci6£-r3*¥/»fc'#iafc v-f * a u >X7 
U-f 5 «»MXH:£ft 3 * i z. £ W-c £ £ £ o \z <fc o iz 
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*Bas«»*afc.fci>x* y->±fca*«3t-r4« 
aaa^Bafcij^-c* 

BIB*aB*?*»&Be** 'J->lcMS^BS±lcteB 

J;5t:> ii38B#aBa^©aa©na©3*>Ba-rs 
(ixj) Ml*>6©ffif^£^ft^ft©ngf*lfc:^ir 

B3;hfcBa*«B1-SJ:3fc, affix* U->±©H 

B-rsaaoBasa-a-aaao^BBa^i^ bb;* 
ftfcaffiaa©6©#£a«-r*fr&a*ai:* area 

c«*:«»-r s &a ^a t & a f s as* mwmm. t *s 

affifr&a*aa»e> affix* ';->cBs#»±fc<afi 

U affix* y->±©Ba*HBRBa«fc«B3ft* 

tac, aaa^BBa^aacBB© 3 * 
(ixj) H^*6©iiiW^^^n^n©p@w{c^tf 

iu ifiaBaacjtaHa^&offistjifisayfis-a-T 

aKa*fc#afc<fc aaffix* u->±T?4M^ftfeBa 
SMHtsiac aiBx*u->±©Ba«»a«* 

«aa«Ba*« 

a»©7-f-;n»-? 1 7i/-A*ajEatt-*«r^wa^ft 
iffi&m 3 ] aaa i 2 <cgBB©&aaaCT£B(c 
aaBaa***^ aa©uvx*au A*f-rsw 

[aaa 4 ] st^gi i xtt 2 {ceB«oa»s!a^aBK: 



(2) £fPfl¥ 1 0-5 5 0 2 7 

2 

— ;u KBaCRNI LTaffiv-f * d U> 

w *aa©a»aibaT?a»3 * * c t t. 

[aaas] B*B4ffi«©«aws*ji*BBc*v^ 
afflBra©a»Bflsafck aia^aaa^oaaKy^- 
oaaat aa3«sa*^a©aaft« t fea-c* * - 1 
*a«i:-r*as*aas%aB. 

[0 0 0 1] 

*ixfcBa*a^«auT*Baa^fe»sa«aa^ 
8ichu 1 7i/- A©inasaa7'f — ^kc 
^*jbTai^**saaaa*aBci8-r*. 

[0 0 0 2] 

[^3ts©ftfi5] ft*©ftattft&ftaaCT£B©BB© 
i)«SI!l9Cgt. H9C^Tlttm 3(±3fe*a 

a^ 7aai*i/>x, 9ttx*»j->T«**. saa 
«s«iffl*fflH*? 3 fcttaaaa«v^;i/36»fflv» e. 

tiTV^So 1 \z\tmJL%(DmM^)±Mmi$i— &X^ 
20 * Wl/fc^o^*;!/^^ >X*fcB:>M3<y >^ > 

i ©^icr*ii^*;u& ifCD^aaa? 3§ffl^tB 

/SSftfeBBttai* v >X7T-x*>J->9 ±lz&*&i 
[0003] aftrsasBBau ®w v y xfc ct 5 na 

tv^s. &aaa®aa£tt3feaM*?0iii*B£x* 

BaSBafifb-rafcBa^BDtfffiTLT 
:3X MSSfcftS. 0!I;UJ, SXGA (1 2 8 0 x 1 0 2 
4) ' ©BaaojfeBBa^B:, VGA (640x48 

o) <Dwmm.<D?tg.mm?izit$!ti,x i oaaaoaa 

fc&oTU*-5. liB^^fct)©MP* (ina. 

K*r-r43te*aa'rsaaH«cDtij-&) «iHiR©iSsBS 
<b c #v^r-r a <Dx-mm<DW s $ ©ia^^ft a c i: *s 

aitftS. -©<£?£. Hi^©lS^jKYbi:Ha©B^a 
40 $i:{iffiS1-a*f^T*fe?.©-CN ^^a^^ia^?©!! 
*©««JS{bT*{iigUK©iiia«ff 5 ^ i:^T-§fev^o 

[0004] d©BgM£B?i£3-sfcto^ a^o^^ia 
fflv^sasH:, 0!ii«a^aBtccRT (*v— k • w 
aa*3-=y h*av^Taa©Ba*iHiiK:a^Ta«* 
ffl^Tv^t^ &a^->> h©aasptc43i^BB 
so Rgs^fes. aa©m^->v ht:^<iBi-©* 



3 

& a ifi e 5: -o x l * 3 1 v > -5 &g m *> * u t ^ & . 

[0 0 0 5] C©PrgM!fefi?*1-i.fc«){C, «»©£jj*3. 

&ftTV»-5. «fW¥3- 1 6 6 5 3 6 ^£r$8C§3«£*i 

leauts #a^iin«ftjfeg6«iK:^«bTBii«*'&fi8* 

kftfliitTl^o 0 1 0£^©S#fiff!£ft^-r. 010 
C:fc^Ts 7fcfc}3ilitb>X 1 3 ««»©*«*»&*: 4 

^««&gp, i 4i±a»©aaa*ii^i*;wA»e,j6:i3te* 

Bi«ft-&JEfibT«!lt U >X 7 fcAStS-frS^T^t-f 7 

iffliD^S: 2 5 bT7jc¥#|SikSifi;£|p|k:¥- 
BiSgt:>y^-r-^t*e>bT®»-rsc:i:t«tt), 4fg©g? 
<^©il&a s f#5>*T,3<fc-5{Cb-t^5. Ell (a) ~ 

(d) K^-r<fc5&4o©iiH£tc^-C> 011 (b) 
©HfettHl 1 (a) ©BftfcttbTjjc^lqlCiNB* 
Kfff *>U 011 (c) ©Sjg>(£01 1 (a) ©® 
fcCttbTSitj&iaC^lIJRK: «!/•?■■**£. U 01 1 

(d) ©«g>(±01 1 (a) ©Bj&C*rbT*¥#|Sli: 

a ia* n c *ib* e * -r 6 r ct o c b r s »r ft«> 

011 (e) t:^-rj:'5*4ffif©j)WfcK&«fO|ii0*«» 

c©«t^c«aa^sff'5ci:K *!>«»©« 
t^r-^-So b#>u tisifci^ia^tfv^-r-o-r&bt 

e*f$-y-?.fe©ffl^lF.©iifi* s fflilT-^^^i:, «jBtc 

sk^-p^T-figsftWb-cv^. 
[0006] flb©ias»tfut{b©*ai: it, 1 o©#£ 

11330 8^«ctB«*nfc««saa%St«ttx * 
, ;->tss^ss©^4 | {cj®ji^©{i 

»m&.W<D&*mi&*ji<T. 01 2[:t^^ lttjfc 
«L 3(iS^fflMS^^^*e>«:-5^Pa^^ 1 6fcfc 
ffl##fil«BI»ffl*fii^*7V, 17IJ*r* 7tt«»b 

SK^kbTTkiURi 7#fflv^ftTV , >.5. z.<Dj;mx- 
tt, 1 ^b-A^ffljffl^-^ft^SybT^b-A^ 
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*fl3bfciii«l*«iai-rsJ;5K:iii«feWf*5>JTJ->7 h£ 

[0 0 0 7] ffifc**ttttfc-*-S*ll*fcH\ a«©-gp 
*jft*bTSI3»Wa:HiP*ft<aT*#S^Si:^ 1 MM 
izttfc bfc v-f 7 n b >XSfflV^T*3te-r 

So in*©-»*a*-rs^aH:s #iu*fc8a! 

ttbtiX^ZXJ y ^>^^©BB^^©ES : £x* 
bT3fc©®®tg^*M^^-a--Sci:t<t !k H3K©jftai 
io iatt**«»«jt:b-r^s. listmufcv 
^7nb>xft^-tstft-r33Mi!fci:, i®^^c>tts»b 

fe}feftiS#-f Sc:i:£<fc?K ft»ftji£'J>$-t»-S.ri;fc< 

[0008] jsatMfcft^? b**4^acttaa«fj» 

»#4:»m*©B«rfc©*l*ic«fc K>m®L%X7 »; — >± 
t->7 h£-y-& <fc-5£-r£„ c:ctfiTN Ctebft^v 
tM*7) *il*fflv>i6l8«Jfc©*S9 0ieiHWE**T 

c©j»*fcj;») % jimstettWjfenttbTaiB*?©^ 

ev^fcJftfcfcE* (mmw^cD 1/2) £lt->7 h 
[0 0 0 9] 

b «t ot-rzmm] ±ta©n##tyfi^-r- 
bT©«3te#iaj6ia3imitfl*jn#r»*s* 

¥*ffiJXttSit*lRlfc: 2 4 -JV h'tefrm bfc*^ 
-^K^^fybT^^^SiS^. 7Jc¥*[rIs s*^ 

rsiwfc 2-D©7-f-;n»t:^»ibfca^ftff m 
v-.(i7jc¥> ^its-iRiftn^ e> t# < ©7 4 — ;i/ K^^-ty 

40 J»***^-saW3R?3bs«f»ifa^®{C«:oTb*V\ d 

s#b-^:v^?> 0 

[0 0 10] HitflSJllRWC-rs^StbTiffl* 

h ft in it * « t? «?s t f^«-r * c *s art^T- a © 
^©a3H^ftM'j>£-£3©T-fcsa>e>, m^^© 

tSS7^ ;i/ h ifcgt b T Bff < o T b * o . 

[ooii] st, iHffe*^? hs-e-s^skb-tas 

50 «f»*ft*JfflbTV>S*«, «S*f»»**Jffl'r6Ctt3fc 



5 

e « * & fisan^ tc ggi-r s c *wc & s 

3tett«3t«T«tt6 0Xl»JR*nTL*V\ 4 0%1 

TM I RjiH 1 £ffl^T^s©T% att*ii*?-e<D*oa 

J5fc£ftT^S. aw®Bi©^©Sji*tt ltfc^fct) 9 0 

tH^^ffiiMii]*S!T-©^©@3a*(i^c{c: 

#ft^[e]*ie< £:*!!«© -fey h#2ffl<i>g££Sfcto, 

#ft»E]*«*^*S3te©^*a:*Jl 5~2 0%g 

ffl3»**«4S{C<gT bT Btv>Bl^> b h ftfcV^. 
[0 0 12] *fc % ^©figtl^figtbTTN^ffiSffl^ 
Tl^*#, *©jSE5*H***lfflJHi:&4. TN*j|B:«ffi© 

©j$8tt (i»»>**.b*ihi) tt*$y»-eft*. b^jmbi* 

^ftfr-5»&C 1 7V-i (l/6 0~l/3 0#) * 

[0013] jmrbbbu ±a»©^*©tt^*-r«p c gM 

[0 0 14] 

y->±©m«#«»ii!**fc#«teftsj:-5fc* 
•i*?©«ft©iii*©-5'6iM8*-* (ix j) BXft>g> 
©ait^£*ft*ft©ngi*ifc#trtt*©fl u >x£bh 

gfflBbfcv^oi^XTW i:, ^Xif^kv-f 
*DU>X3»Wi:©IHICffiBU 3fc^S^*?>©tB 

Tf^«*n&iiitfift*iia-i-*j;-5t, ^^';->±©hj 
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[0015] *&±ei«jtt, *jg*>£>©:*:£aiSt©fe 
©#fc#«*-sfi«»gi!4:* ^m^tifci*is©fe©^ 

- > ± t jfi*«s*-r s &at *s i: * w -r s aatag^ss 

10 atU X4M;->±©H«j^«B*fcC«*3*lS 

<t-5t^ ^^sjjR^oaaoiBsfco-j^iwss-rs (ix 

j) ili^* i ?.©ttilhf^!fe- : en^n©PSi*i{3^tra^© 
flb>X£|gfgEi2Bb&v^Dlx>XTl^ t. fe^ 
J$#Si:v<*Di^>X7l/-f i:©IH|C{ft«U «?&© 

Wfc*£ffe**4ISfc3fc*3Ki^ DMfi^&t: J: i> X * U 

±©Hi««ftMB«ft bt)!6^Ii?t- £ ft £ Pi 

fcs«at£*s«ftra*£M¥®i: sua*.* mmcD?^ 
nmt-rz mm sssst k «t o t^jes$ ft s . 

[0016] ±^»f£!£jjySB©fS«3te**Bu «ft 
t577*- *;i/^»tfft*ci:S«MBi: bTV.So 

&tzs ±sa«»ffla^«EB©«a*«**a*attx ^-r 

30 ^©jB*Ky^-©«E»flifKie«3t!¥3R©ffifs|s**UfcJi 
[0 0 17] 

[#BR8©SQfi©^»] #»«H©81©£«i©JBMHCJ:S 
Sl*9i^8BftlB17»£H7*^THqilT«. *H 
fl8©J^JBK*W-*ia*ffl*^«Bttx ^Mil?^ h 

**&©aw#£*ft-*ft©ngrtcdtr«*©eii'> 

40 X©^-f ^DU>X&^iBBbfe^'-f ^ni/>X7U 
'ft, v^Dl/>X7U-f C J;!5^^ U — >±T-^(8t 
^ ft fcMt> &«F^1- 5 J; o fcafiSiWR^fc cfc S B^Hfll 

©m»3te*««wtiii/hLx ai«!twtc$ftfcp^psa5^« 

F^t- & £ i: t: J; 0 KMHWBjpfcff 3 i i: bt v^ 

So -ebx, 3fe^nsB?-£*^&ftsMfc&^>r*tfi/' 

as^^bTv^So *soii©»jBK:«t*aftrfflBs%«i«Tj 

*^^^ePS5> 2*7G«t:ffi?iJ^ftfc^^© 

so mnt"ematatix^m^mnak^-f h^-^xj&t©^ 
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© usit^ 4 hribi9K - i: t u mum ^c*/J^ 6 v >r 
^ni^XTWfcwu KiKtt£ffi'h3ftfeNiwfiis& 

^ui/vxyiz-f *x»3tettfcifi5Ef *Bt*S«i**s 
ci i;tc «fc 5 niR»iilfe©ffilH& K,XWm&<D%>mmfc 

fiSt^SSBC^Ttt, 3fe£MR?*&X* u— >t 

n »b/is#t»b *fr 0 x % bj§ 5 v ^ mm& » e> n a . 

[0 0 18] **«©}&»t:*v^Ttt, #*«*?©» 
«1-«««IB*©**x*;h,S4|il*4:U ^K4B|R* 

XffeSS^tov^PltS. 0 ltt*ISM5©JB1»fc 

*«■ *«aws*w««©»*«i«ia, 0 2 <i*nss©^ 

<i fc 43 v i X m V > H 5 v -f ^ n u > XT W ©£ttlEk 

e 3 stf h 4 &#.mm<DMm t * it s ^xaa*^ t a i/ 

?fciai/>Xfc©{&BM«*jjs-r¥IiBk R|4l&feXII 
SS^A> 6£tttl/ >X»f*B*T?©3tettC ¥ff&B©H 3 
A -A' T*©83rBElT-&5. E15{±lliB^4o©Bi^ 
tc#ffl bfc»^©«ltU >XW#®^©A*rjfe*©{4B 
H«*jjsb&*»©T?fcS. H6B:j|e«3fc*«*S3Q:l>»-& 

[o o l 9] iai£:fcv->T, u±3fc»; " 2 tt3fcjRA»e>© 
**W3tec*ife-r4fe«)©=n;^ — haeifti/>x % 3 

tt2*7&RCffi?iJ$n&*«©Iii*T?*JESSnTV^53te 
l/>X7WCJStf&tt«f&ft3fe4*jK* 5ttv-f*DW 
tt«»U>X, 8ttt8Stl'>X7ffl*|fl:ffl, 9fcfc*^'J 
jfc&SStH'XTCSS^BLhfcEKStU MSiMSR? 

3©4@ilRt:^UT i-o©av>x*sj^fiE$n-cv> 

*. «g«3te*»4tt3lfi*SI*?3 36»6©*fe % ttJfrTS 
v^*Dl/>XfcA|f$*«fe»fcEB;*ftTV'*3. 7" 
>?=f-3-x-— *6<£, v>f »Ol/>X7W 5*Sit*|q| 
(iSSffl±T^[SJ) tCtSift^-eST^a^-* 6 a U 

6a2h7jc^iaj GttiB&ttttrft) (cS«i^-y-i.T^5 L 
jx-nbi, 6b 2 (ia^*r) tip^mmztix 

tT7i'fax-^6$ffii$t5^i:C t t!) 1 
ol/>X7L-f 5{CASt1--5^©^lft{Cifi3!El-57jc¥/ 

sa^icx^ * d i/ >X7 u-r 5 

■5 C i: # X § 3 J; -5 £ & o T V a -5 . 
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[0020] *mm<Djmx'm^tzx&mm¥3&, P 

oly-SiTFT (^I->U3>i&?+^H{:ffl 
HfeiIh7>^Xi') Sffl^fe7^r-f7-7f'J^ 
^*5S;©?£ffi^^ WNMl/XT-fe-So *ffi^-f h^Vl/X© 

(Liquid Crystal Polymer C 
omposite) Sr/H^T^S. 7fe$H^3©il» 

)8§!tfJ&fiT-fc5 5 0/imT*&£. 
10 [0 0 2 1] 0 2tX^-rv-r7 7 pl">X7'l'"f 5ii, #1 

jLtzj m^xBf&ztiz. cmt±, 

©-T * > *aw«:if5 ^*K©tp^t£t!c^H±TS«f *© 

g& 5 ji u u > x$jm i: b xmm t s t> ©t? & 

£„ CI© Y-f^DbVX?!/^ 5«u 4o©jffliSi*>S,fcb 

o o umtv^xBf&znti$>m.(Dth]s>xxmf&zti 

3t«{J|BlbAg$T-7l55KT-gi)©T-, ^©aSttm^ 
5 Aggtt S CI * S T* # 5 . 
20 [0 0 2 2] 7^f-iX-^6liiSl$Eit7?'y^ 

ttWfr<ote2>mmm<D&nm?*m^x^2><, 7*^3. 

x-i' 6 <fev-f ^01/>X7l"f 50«IfciiU * 

*W*D-rSdi:fc«t»), Y^^Dl/>X71/^f 5CAIt 
-r*#©3teH8fcifiSE-*- Szk^F/SK^Ifilt v-f ^ n u > 

[0 0 2 3] *SQK©JB»t*JtSv-f ^Dl/>X7-1/ 

-y 5 i:7i'7 i xx-i' 6n«t *)m&**/y Yz^tnmm 

30 S. #!OI5©JBJBC*>^TttlllH (71/— A) S4o 
©iii^ {c^SabT*^^-€.o 3&*3\ &v 

* D 1/ >X©f?W©3pH^RH:ia 2 bfe <t a C 4 
-3©lii^^^PSl*It:^tf«^ttT-fe5A s , H3St^ 

in 5 (D^-mmiz^xi^^-i >?u\s >x<DttLm*wm 

fcf *fc»***V^tt«Bl«©P3JBttT?*V'f 1/>X 
S^bTV^S. 

[0 0 2 4] ^1©71/— A©^l©7-f-;i/K 

e&03 (a) t^-r < t^^cfe-pTv^s. ^j^K^f^ 

40 DU>X5 a©4"6W{±>fc^iaiR?3©lj^a>, @s 
®s ®osfcjSl©{4BK:»«Js U*®s <3)s ®^?>© 
mMftte l o©^^ ^ni/>X5atcj:t) iTt^tiS, 
^4tC^-f .fc^C, Tt^^Sfflilj^®^^©)!) 1 ?.© 
tiii** 10 1, 1 0 2 (i, IS«t3t**4 C J; 
bTT^f^DI/>X7l/^i:AMU v-r^Dl^>XT 
i/-f 5{ci QMftZtiTzBiMyt l 0 l ' , 10 2' kft 

5«ihri/>x7tcAiJ-rso ^©h§, Sfti/>X7© 
wm 8 ttye^w*? 3 ^ e>©^*SB§ 1 / 4 t^^tv 

fcfirgh-TS. «fl*U>X7©«ffffl8T?©«^B«tt 

50 15 (a) fc^-r<tat2k¥/SK*iPifc^n-enra§i 
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[0 0 2 5] *{:f2©7-f-;H-fl^ 7>r-;i/F{l 

1, 6a2t«J:»5 > ^Dl/>X7l"f 5tcAtif"3~S 
^©^Wtiitt^-r SBrt-TSit^lSUcv-f 7 d 1/ >X7 
l"f 5 So 7^^DI/>X5a©^ttti* 

aM!*^©!!*®, ©, ®s ®©£;£©{ftg. BP*>0 
3 (b) 0D(4g{c^«;-rs. (a) ©{ftgfr 

£03 (b) ©(£g*X?©v>f 7D l/>X7l/-f 5©^ 
l&3tt#£i8?B?3©lif8tf«v^pi:|ii)b5 O/zmfifc 
S. d©i:i^ H4t:^-rj;5Kafc*II3lS? 3 ©IBS?® 

&u(3)ti>t> commit i ois i o 2 ti, 4 c 

<fc bTv^7Dlx>X7'l'--r 5 £A*fU v 

^^DU>X7L/-f 5tJ:?»j(SJtSilTUi»3fcl 0 
1", 1 0 2" fc&»>«afl/>X7S:AJ*-i-*. 
>X7©*&9<fcffl8ffcfc05 (b) ©ffillcaafcSftT* 
•3, v^ni/>X7H 5 fcfctiMU©:?^ — 

FT-»ffl;**ifc;r£:tcfc5. 

[0 0 2 6] 3 ©7 — ;i/ FTffcJU 7 4 -)V Fff 

^lC|Hl«HbT*¥^|plCt5i&f 57^fai-^ 6 b 

1, 6b2iC < tf5V^^DU>X7l/'f 5iCAWt5^ 
©*W-ifi3£-r£ffll*lTvJ<¥#|Slf;: v^f 7 n u >X7V 
-f 5^»$fS„ ?^^D1/>X5 a©^l>fflfcfc^ 
Iff 3©«®, ®, ®, ®OS/S<OM, IP*>0 3 

(c) ©{fcSfc&Srt-S. (b) ©tft«3&»6 
03 (c) fflffiI^-ffflvi^Dl/>X7b'f 5©§i 
fitt^^^3©jHgtr>y^pi:|Rjb5 O^mt* 

X©l3fi;iS8fi5 (c) ©tfcg^jfBte^ftT*^ v 
^7 D 1/ VX7H 1 5tif)f 2©7-f- ;i/Ht*SISifi<J 

fc»/h*ftfc*¥#ra©IHIWSI»*SB 3 CD7 -f — ;i/ FiM* 

[0 0 2 7] &KSM©7-f — -fl'FTftt, 7-f — /l/HI 

1, 6 a 2tdJ; 9 v-f 7P l/>X71/-f 5{CAW"rS^ 
©#Wcffi£-r£BrtT-fiifi;£f6i&;:^-f 7n i/>X7i/ 
-Y 5 So v-f *n U >X 5 a©^tttt^ 

ISSli^ 3 ©HSg®, ®, ®s ®©3£j£©{&gs IP*, EI 3 

(d) ©&«£#»*-*. 3CIT-0 3 (c) ffl{£g*>ie> 
03 (d) ©{4gST-©v-f7aiy>XTL''f 5©J£i& 
fitift^Si^ 3 ©HiH K v 3- p i: |b] b 5 0 // mf & 
So d©*g*> ^fllfS^ 3A>e>©ffiWftfcfc, «S>fU> 
X7©$rtfca8T-0 5 (d) ©{ft«fc*#;SftT#iK 
7^f^Di/>X7U-f 5ic <fc t»^3©7^ — ;i/KT*8fi!c 
toCtt'hSftfc£ato5ri6.©IBIW», S\i*>micDy-(-)V 
KT?Hi«ISfc«'J^nfc* i l I *ra©IBII»fflJSJIl4©7'f 

F T-«P^ b d t C & & 0 
[0 0 2 8] U±tumi, m2, mZJkV%i4<D7 4- 
/1/FfC.fcoT, 1 7l/-A£T©Hfc«f*#BI5 (e) 
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fc m-f J: a U > X 7 ©^Jfrffl 8 fiP^ ^ * tj - > 9 

T-jgfig^tVs fMn&©ffi;^3fegM*? 3 &fflv>T»«ia* 

©^3l^#SI3IT-gS. 
[0 0 2 9] Ifeti 2 ©7 1 ©7 >f 
ttu 7^-;bFe9CPJBbT*s|i*lRlt:Je»1-*r^ 
fn-^6bl, 6b2ti!)v^^pu>X7U^ 

5 CAtfrs#©3fettfciK1-S®rtT?*¥#rafc^ 
7Dl/>X7l/-f 5Sr^S)$-a-S. ?-f^Dl/>X5a 
©^^Wtt^^HlS^ 3©B3R®, © N (3), ®©£/£© 
10 &gBP*>0 3 (a) ©fiSiC^itS. 

(d) ©{&g;fr£>03 (a) ©tstg^fOV'f 7aix> 

D5 0//mt^5. C©ifc£* N *fc$M£? 3*>£©ffi!lt 
^tts «ftru>X7©*MMS8-ei8 5 (a) ©{£g£ft 

ytzti, mi(D7i<—A<Dmico7 4—)i}t tmttiLm. 
izmzo mrm KD7U- a hmmicmmffiicm'i^ti 

fcTK^/Sitt* |q|©failW« «*BB^- S C lc «k ?) . (m 
xn) PI*;H$03feggHJ|r?3;fcfl!Vvt4x ( m x n ) 

20 [0 0 3 0] CCf, H6SOH7 £ffl^T*Sgbfe^ 

4©f^ffls»«ffl{csiwrs. *ria ltsifeiic, 

=n;.rf-hg«Uc*U #*8M*?3icAS*U EMMI* 

4iS^«©fctSW^{is S«^4i: t fc!)7^^Di/> 
XTl/^SO^v-f^nuvXtAWtSo £©£:£*£ 
^^4*s»A$n-rv%«:VVi:(g^-|-si:|2|6 (a) 
£^-r«fc5fc> *^H*?3©m^©4ili^A>?,©aiW 
*©0*>¥fi : *T•^V^-^H5ffl*A^ AKt^^^^P 

LiouJitts. -e©iie*> Mi/>X7©iftffl8 

T*tts 0 6 (b) £7pf«fc-5£, ^Alft^gv-f^ 

*©-as*«jfi3fc*^ 7s? ';->±t-**©^{4g^ 
f.itit^^ntbja. 06 (b) fc£ s ?^oi/ 

>X7l/-f 5©0cf4 ) *:©V'i'7nU'>XT-^^ns 
^SB*ffl-aii, )SB©IWSt5?'fi'ni/>XC ( t 

s. c©i-5'fett^T-Ji, 7s7>;->±-r***«^^n 

«©3>b7^b*siTLTbo;^i:t:ft5.-)t 

*s *^BE©^©J.at^^^3^?>^'i'7DU 
>XtSS3fclS±K:iB<fe*** 4 ctfc J: 

Ds ite*ii*?304|l|*A»e>©ttllt3t©^T*3fSO 
1 OOV^f 7 D U >Xt AW#t5 d £ #f § S «t o £ 
&3. *3®K©»»OlStfbfc^4H:, H^t^fbT 1 
# l©fiHJi«§^-rS3te^^T-feSo 0 7 (a) tt* 
l?JS©^<it £ 4 £fflV^cii£&©«^£^ 

50 -To f ttU>X©M^8§SlT-feS. *!E«* : ?3#&© 
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UHtSftfeWrftHU 7-f^oi/>X71/^f5t¥ffC 

2 O© U >XSffl^fctTM^n2.77*-5b;^ 
*«ftfflV^TV>*. ^W*^ 3fiD4|B3RA>&mW**i 
fe3tttgft)l?S4tJ:!), 1o©t^ *nu>XtcA 

^Dl/>XTM6*Six4ffiB* s -J'ii«. ?©fSJk 17 
(b) Cfvt<tat, eWW>XCD^B8T-tt**CD 
v-f *nV>XTJfcfc;*ftSllJimiUU£#ofc^Cfc 10 

0 6 (b) t^bfc, RimiC^-f^ni/ 
>X{cgy©iijsis©— 8ff#il^&;fiS<fc-5&::i:tt&tMZ> 

[0 0 3 1] **JRCDJg*C*5V^Ttt» fS&3ft**4t* 

jisia-r****-e*oT*j:v^ «fc#9s»4#kte© 

fR*^JER-f-*©T?»n«v-f U>X©*S;*ttkf& 

<st&s. ««k**»4*«i/k«©**»i«r4©-e 20 

fcftttv-f*D^>X©;*t3ttl/k{gtC56£>K ^© 

[0032] 4m®i*M-ettim-rs 4-30Hx*i» 

#«!lT'it^bT^€>#, i«©rH;ya>ift©l7 
U-AWffl (1/3 0 ms e c) SKOfiBSIHJrtC 4o 
©? -r — ;u h*«££«^-r*U£> AM©gfcfr*©8Mfca& 
SC«t») l*!c©^!(»iSi*iii^!i:b'rM5cii:*ST-t.5o 
[0 0 3 3] fl£#©«ltffl«5MB«T!tt3tt*ilJ*?3© 

■i*ftTfefe* zmmmx- l-*x* u-> 9 ±fcm^-r5 30 
mM&m*%,$zmm? 3 ©ii*»?** s#«£©-tii 

j en2|gOj»«lSTf3i^-rsii:*«pII6i:&*. MIS ft 
TV^*fc«K 3*>?>fflfcU*f^^ji*^-l±S^ 

«©J:5fcite©»;B»*S«fc*-ci:H:fc^. IK 
^©ffiF^ft^^ icn-* 6 C«fc5«MW£j£tg|&fc«fc 
^firtHi-T^S©"^ d^tR-^il&ft 7 b £i*5fc«> 

^* $ jfc^is^3*»e>iawu>x7ts-5^ss±{c:# 40 

*0*Jffl»**fiT**-rK:iHS<*||| 
j6ffl&i!&ftSI^-? s §£«fc 5 *««*?3 
36>6©ffii*3te*ISIft3fc** 4 ftfli^T v-f ^ D lx >X7 
l"f 5£AI*£-t*-3©T% X<> 'J->±T*#iB^©iffli^ 
©-SBj&«flh©Bi*©ni«i:*&&1\ It®3>b77 
h ftiTF £ v^JS A3l^ ft fir 5 £ i: #T* * S . 
[0 0 3 4] *3jUSOje»fc:*5l,^T, *fflH*?3©4 
PBK (2x2@jsil) t;ltgltSSl«)?ODl/>Xi> 
£>&3v^Di^>XTU"f 5ftffli^T4o©7-f — ;i/ 
FT- 1 7l/-A«t5<to%Mi:lfc^ 9®^ 50 
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(3x3H*) *»1 6mm (4x41i) > l£V\{i6IIi 
l(2x 3iS9K) ^Ulf (3 x &if (i x 

j) IB*Ctt*&bfe«R©v>f *oi/>Xrt»&fc*^>f 
^Dl/>X71/-f 5ftfflV>T (ixj) 7-f— ;n*-ei 

fix- *6iC<fc5v-f ^Pl^XTW 5©lo©7 
-f-;i/Kte9fc«r**¥/»S#lRl©»»«Llu L 

i, Sift&ftfcttJfo-f SBSfcRft j £: 
U *¥*iRi©lii*Kv^-*ph, SK*iRi©iB*t:y 
fftpvi;bfci:#, lSt'?fph, pvClftjgf 
phgLhl (i- 1) xph 
pv^Lv^ (j — 1) xpv 

©$5H£;g>£. CfttiU ^*^4*si : l©^ftff£ 

[0 0 3 5] Sfes *SafiO^»fc*V^T^.7'^^-j.x. 
— * 6 fcti^M^ffig-fe 6 &2,tIS©£E 

M^©JS&RC|3«B£-eTV'f'*DU>X7 > W 5CA 
Wl-SJfcOJfctttit^-rsSrtt-v^ l/>X7V>f 
5 ft****? 3 ©HIS f >^ p ©fiRf&&I(r£{b3 -& 

i*fi^offl«astt» iohz-siooh 

ztfcSW, 7^fax-^6CB:il77fai- 
4\ iJ"77^fax- ; ? > ^fs'KVi't- *fc£ft 

[0 0 3 6] v-f^Dl/>X7l/-f5SiiSt 
Sttfc 0 fctt»U >X 7 *8»*fls**T 6 H«©a&» 
ftf&Sii:*****. ^©*^(ilo©iB® (71/- . 
A) ^tt©it (7-f-;i/K) fc#fflb&IS©&l!fc 

»SEft;S-e-;fc»di:HfeS. &*fl/>X7©if©l/>X 

b>Xft^Kj^b^^S-i:A s MS b<> — «fl9Ctt« 
i©W>X*#»£fl5S-&4 bv>„ 

[0037] **ai©»fflrt?tta«iBsi(c^j6bfcv>f 
sss-r 5 «RHiii*> e © wit* ft ^n^n© psw jc^ 

•MH»**s-r4*a*«*nttJ:v>©-e, watt*** 
(te»jt ; MUft^Jffl bfc^pj^i/ >x, jfcii^p > 

h, Vol32, No. 11, p. 24~p. 2 
8, 1 9 9 4) fcW5*3ftT^5J:3&ttlil'>X**l 
fflU 7>f-;H*M^fcPI«8$-B-C®S?WtaEftSlAD 
l/TU>X©»J5RffiBft*<b*#4«t5t:bT*J;V^ 
[0 0 3 8] *^*^gB^cD^2©||JE©^t:«tS®W 

ttS«M3!»ji**«B\ 3te^fR?ft3<Bffl^T*^- 
^ft^fo^i:ft^Jti:bTV^So 08tt*HJfi©^ 
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tc fcit a mm^mmcDm^mmmx' & a * 

tO 0 3 9] E8t43V>T> ltt3t«U 2t±#j®A>e>© 
a~3 cttJfcasilSR^ 4fcM6ftete*SU Sttx'^D 
7tt«i*l/>X % 8tt«»U>X©*8flt!u 9ttX*'J 

3<l©#^Hi!?? 3a~3 c£ffl^-C^a#, 
KHJR^&V'f *Ob>X7W 5Sf©3te3*$JB§8i 

«^ b < v io3 m<D%%mm=f- 3 a ~ 3 c t± -en-en 
*f*&-raiiifsi#x * — >±t-s& s <t a ic mwznx 

[0 0 4 0] 0 8t;fc<,NT, KM 1 *>5>W*f Lfc^tt3 

f91 OT-RGB©3feC#{8t;*nao 3&tC#gt£n 
m (Green) ©^MiS^?3 atAlf 
U * (Red) Ojfc^SW*? 3 b£A*fU flf 
(Blue) 03frWfcXIHR?3 ctzAWUT, ^ne* 

a*>?>|±i!ttbfcGr e enO«i, e^ai2*2 
»b-e©**SHrrs. RedO*tt*JE«*?3b* 
?>ttJ*fbt, 2©Red^4R*f-r2»SW 
HT-S*f$tvS. MlI?3c*»f.[UWUfc'Blue 
©^fcfcx feM^i 1 2fflB 1 u e)tSS»t5SW 
CfcOKItarftS. Cilfe 3 feCD^AJfe^-fiK^IS! 1 2f 

~3 c©Hlfett^|fe^^4{cJ;»3^-r5v^^DU 

>xt:ie«tarns. v-f ^ni^xtcAWbt^ttji* 
£n> ttiR^^ntt^&ns. 2t-m 

Snfe&ft^fflft^ 3 a~3 cCiHSSfc-vi'^ni/^X 
rW5©tt«HflU SW'f^Dl/>X7H' 5©|& 

bT^a. jfcge«* : ?3a~3 c'i;^^^ 4 h©F^ 
CfeM^Sl 2*M4BbTOa©TN 4© 
H^ggSliim 1 ©SUfi©BJBfcJt«UTft< 

[0 0 4 1] *fe*5-&jj*©i§-&tiU ftXH*?3a 
~3 ci:?^f^Di/>X7L"f 5 iiCMtcfeS-JS^Mftl 
2£iBB-f£©T\ M^?3a~3ci^Y^f^ 
aV>X71/-f 5£T-©gggt#^<&oTb*V\ ft£ 
MJR?3a~3 c*>£©fMt3te#¥fTft*>£t*nfc*^ 
MF^ffia&o-^ a, fct> « b*3^©J&JB©f£ft 
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^2M##ttni£> fr&J«*«l 2©S£#g&cmifc 

a©t\ 3t*ii* ; ?3*»6fflmat3fc©*«i*ia*6©r 

mii# 1 0" WTT-fcoTfc, V'f ^Dlx>XTb"T 5 
AWf * 4: S C tt*«l4» 6 © ms iigm m i: & 

n b >xt Alhf b-r b * a - 1 c& a „ 

[0 0 4 2] ffc*©«»S*7-*5*«BTtt##*H 
l?3a~3 c©ifflJS?i&T-&£ai$?£lST*bfrX7 U- 
>9±£*^a;ri:#T-t&i>>-ofc#, #§HS£©)fc<§ 
10 tintt^T/SifijlP^KftJfcaEWSR^ 3a~3c©BB 

*i!ST-ftss«i^js©^n^n2fg©^sT-*^-ri) 

7Db>XTb--f' Sftffl^T^afctfK 3fc^lSlR?3*» 

e> © tB*r * * 31 # $ * a * m © j: a c % © #j aw* & & 
^snt * 7 b $ -a- 5 & »©(!## isi sfigia £ * a Mft 

^^;^©3tl!SiR^#a^^A s fe^J5E^l 2 
»U>X7fcS43fcB±fc#a£bftV>fcK) x 3fc©*Jffl» 

)tta^?3 a~3 ctT^Dl/>X7M 5i:©Sg 
8S* s fi<&ofci: bTt», «l*?3a~3c*f>(D 

m*f^* s m«©v^ ^ d b ^ce-n^enAsrr a cr i: 

#T-££©T-x H^©ri> h£{£T£*&VvJ£A 
* 5 — «^ftff ^ 
[0 0 4 3] 

^©{BSft^ftii^-f C £:& < S*f*^HIIfe©i^*&iffl^As 

© tHW* * jK3te 2 a 3MS© <fc -5 K 3fc©spJfflSft* ft fiT 
$^-a-htt'5:<^ Sfe, T^^i^-^tCtaMMW 

&fi»-crai»»©»iffl*i/T^s©-c, 3te*w* : f*>& 
«>©(B*^isiftfi£ll$-a-a^ffi>'^;u^©^i!SJRft^-5 
-rtcB^a < iftw^m^ft^-ra c 4;#njtgh«:a. 

[0 0 4 4] *7-«5sfcfffe-frSfc«>©fe^ft 
^®!ft^lB^i:V'r^nb>XTb'f i:©F^tBEB 

¥ff*T-'5:v>tB*f^*sfe -pfc bT fem«©v^ 7 P b 

vxet^tAJt-ra^fc^j&v^. fct, x^u->± 

T-S^aiB^|5]±A s a*oTbiac:4:A J 3EcV>©T-s Bj 

^©3> ^ft^gT^•a■'5:v'>B^av^^a^ft»acl^: 

[0 0 4 5] *fc*B»#a*e**ff«* ; f^©7 , ^^i 
3i-*fciu »/tm~|$l 0//m©tE»tB*i, S^IS 1 0 
H z ~2S 10 0 H z.<D&^WMmmLX-mW*Z><OX', 
50 m^^lS©^lt/©«J D #^.B§fflft 1 ^ V #WTt1-a CI 
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fctfT-^S. C©J;-5fc+« , fc*6Stt**jLT^*© , T! 
■Hfc©=i> h©{ET{=t£C;&^„ 
[0 0 4 6] 3 6 C*»HTffifflt S*?»Stt, #7 

ic^S 3. ££Jc, <fc 0ff!llfflfeHfeftjj%* 

[0®©f!SJ|i&ifti!8] 
[0 l ] **iffl©SII i ©^«s©JK«t: J; 
g©S**m0T-;g>S. 

@OV^^Dl/>X7H'©^iiT'fe5o 20 

[si 3 ] **&m§©£ i (DmmcDMmiz x ^mmmm^m 

&®©0 3A-A' «rBT-©®rffl0T-fc5 o 

im 5 ] nt-mmm 1 ©sue©^^ i aMsa^s 

M© 1 HH£ 4 o©ilj&K#f!| bfei: §©S*f V >X$5 

[0 6] S«^m* J *V>«-&©^^IR^e>©til» 30 
fttfv^f ^ a b >X£ jfcft-r£ffi«£^-r0T-;&3. 
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[07] *ftw<Dmi<D$zm<DBmic&vzm&yti£m 

[0 8] **W©^2©HJ(g©^t<t5^Sa^ 
@©»*flifiK0T?feSo 

[09] &&(D&MM&wmm<Dmfc*iF-r®mmx'3b 

[010] tt*©a»sa^i6«©*«i&^-r»iHiaT? 

[011] «e*©«awsa5s««KJ:0isr«*nfcii«i 
©«U58*^-rKwia-e**. 

[012] f!6*©«jWli«^SE«©«J«S^-rSllHHTf 

[«f*©kw] 

1 ^iS 

2 3iJ^-h^iU>X 

3 yegsjn^ 

4 

5 V'f ^DVVXTV'f 

6 T^^ZL^L—^ 

7 .«atu>x 

8 «»U>X7©«B#ili 

9 X ^ 'J — > 

10 fe#«3N|g (y-f ^D-r s/^xuxa) 

11 55- 

i 3 ytmmu 

1 4 ^fiSH*? 
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1 6 fl*#lSlfMftlft?ftdi^*;i' 
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